Particle bombardment-mediated gene transfer and expression in rat brain tissues.
We have previously demonstrated that the particle bombardment method for gene transfer (Accell) provides a new means for transfection of various cell types in culture. In this study we evaluate its application to rat brain systems. Using a luciferase (luc) gene as a reporter, we obtained high levels of transient gene expression in primary cultures of fetal brain tissue. Reduced but significant levels were also detected in adult brain primary cultures. Both neuron and glial cells were transfected using this technique. The transient gene expression level obtained with Accell was at least 100-fold higher than that obtained with three other gene transfer methods. The relative strengths of four cellular and seven viral promoters were also evaluated in these cultures. In vivo gene expression was studied using freshly excised and bombarded fetal brain tissues which were immediately transplanted into caudate or intracortical brain tissues of adult host animals. Assays showed that luciferase activity was present in transplants for up to two months following gene transfer. In vitro and in vivo expression of a rat tyrosine hydroxylase (TH) gene, a candidate gene for treatment of Parkinson's disease, was also detected in this rat brain system. Our results suggest that the particle bombardment gene transfer technology can be employed as an effective method for ex vivo gene transfer into brain tissues.